Surface-induced dissociation of ion mobility-separated noncovalent complexes in a quadrupole/time-of-flight mass spectrometer.
A custom in-line surface-induced dissociation (SID) device has been incorporated into a commercial ion mobility quadrupole/time-of-flight mass spectrometer in order to provide an alternative and potentially more informative activation method than the commonly used collision-induced dissociation (CID). Complicated sample mixtures can be fractionated by ion mobility (IM) and then dissociated by CID or SID for further structural analysis. Interpretation of SID spectra for cesium iodide clusters was greatly simplified with IM prior to dissociation because products originating from different precursors and overlapping in m/z but separated in drift time can be examined individually. Multiple conformations of two protein complexes, source-activated transthyretin tetramer and nativelike serum amyloid P decamer, were separated in ion mobility and subjected to CID and SID. CID spectra of the mobility separated conformations are similar. However, drastic differences can be observed for SID spectra of different conformations, implying different structures in the gas phase. This work highlights the potential of utilizing IM-SID to study quaternary structures of protein complexes and provides information that is complementary to our recently reported SID-IM approach.